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Description 

This invention relates to a polyester backed acrylic 
composite molded structure. More particularly, it relates 
to a composite structure having a polyester polymeric 
backing material applied during a molding process to an 
acrylic shell for manufacturing of lightweight durable 
articles such as sanitary fixtures including bathtubs, 
sinks, shower receptors, lavatories and the tike which 
are a lightweight, and resist damage and delamination 
when subjected to impact, the weight of the user and 
thermal shock. 

In the development of bathroom and kitchen fix- 
tures, as well as bathtubs, whirlpool tubs and other 
composite articles, the traditional porcelain-cast iron fix- 
tures have gradually been replaced by lighter and more 
resilient composite structures. One of the difficulties 
with the porcelain-cast iron and enameled fixtures has 
been their susceptibility impact damage and extreme 
weight which causes great difficulties in moving and 
installing large fixtures such as sinks, bathtubs and 
whirlpool tubs. The porcelain-cast iron and enameled 
fixtures did have the advantage of having a very solid 
feel and a high weight bearing capability. 

Initial attempts by the industry to replace these por- 
celain-cast iron fixtures proved difficult The early com- 
posite structures had a plastic, hollow feel and would 
deform, crack, chip or delaminate when subjected to 
impact, thermal shock, or the weight of the typical 
bather. Also, these composite structures would often 
delaminate, crack, craze or chip when subjected to 
impact from the outside of the structure during manufac- 
turing, transportation and installation of the fixture. 

GB-A-2 087 295 relates to a method of making a 
shell-like receptacle, such as a bath, vanity basin or 
shower tray, comprising the steps of forming an inner 
liner of a synthetic plastics material; placing the liner on 
a first part of a mould with its reverse side exposed; 
applying a controlled layer of glass fibre over this 
reverse side; closing the mould by bringing a second 
part into co-operation with the first part, with the glass 
fibre occupying a space between this second part and 
the liner; adding synthetic resin and catalyst into said 
space to permeate the glass fibre; and curing the resin 
and subsequently removing the now reinforced liner 
from the mould. Alternatively, a controlled quantity of 
resin and catalyst can be added to the exposed side of 
the liner before dosing the coated liner in the mould by 
bringing a second part into co-operation with the first 
part 

A further successful solution to these problems is 
disclosed in U.S. Patent No 4,664,982 to Genovese et 
at, and in U.S. Patent Application Serial No. 07/400.289 
to Kuszaj et at. the disclosure of both of these docu- 
ments are incorporated by reference herein. Both dis- 
close composite enamelled steel or stainless steel 
fixtures which have the look and feel of the earlier por- 
celain-cast iron fixtures. The structures are light, have 
high structural strength, and resist delamination, chip- 



ping and denting due to impact or thermal shock. The 
composite structures are formed from a steel or stain- 
less steel which may be enamelled on one or both of its 
faces. The excellent physical and mechanical properties 
5 are imparted to these shells as a result of the chemical 
bonding of a plastic layer to a non4inish side of the 
shell. The preferred plastic layer is an isocyanate-modi- 
fied thermosetting unsaturated polyester or polyether 
foam which is introduced into a mold containing the 
10 shell by Reaction Injection Molding (RIM), or by rein- 
forced reaction injection molding f RRIM") processing. 
The foamed plastic is chemically bonded to the shell by 
the action of sitane, a coupling agent which creates 
chemical linkages between the metallic groups or the 
is SiOH groups in the enamel and the reinforced foamed 
plastic to form the laminate. These composite structures 
possess excellent physical and mechanical properties 
as a result of the chemical bonding of the reinforced 
foamed polymeric layer to the enamel steel or stainless 
20 steel shell. These disclosures do not relate, however, to 
the manufacture of a composite structure in which an 
acrylic layer is bonded to a polymeric or plastic molded 
structure. Additionally, these reaction molding proc- 
esses are carried out under high pressures and require 
25 a large and expensive hydraulic press to keep the mold 
closed and prevent the escape of the reacting polymeric 
foam during the molding process. Although these mold- 
ing procedures result in a very fast cure time, the equip- 
ment required, such as the hydraulic mold press is 
30 expensive/ requiring a high capital investment. 

Another solution to these problems was the use of 
a polymeric, cosmetic surface layer bonded directly to a 
foamed plastic substrate, described as a cross-linked 
isocyanate-modif ied thermosetting unsaturated polyes- 
35 ter or polyether resin layer to provide a high impact 
strength, delamination-resistant structure. These struc- 
tures and their process of manufacture are disclosed in 
U.S. Patent Nos. 4,844,944 and 4,844,955 both to 
Graefe et al.. the disclosure of which is incorporated by 
40 reference herein. Methylmethacrytate and commercially 
available adhesive Thixon 416, manufactured by Whit- 
taker Corp., West Alexandria, Ohio, which contains a 
Wend of 65% solvents, 35% solids including poly- 
urethane, phenolic and epoxy resins, was used as a 
45 primer to cross-link and chemically bond the polymeric 
cosmetic layer to the isocyanate groups in the foamed 
plastic while plastic is cured. The isocyanate was pro- 
vided in the foamed plastic to provide a very fast cure of 
the plastic layer during RIM, or RRIM mokfing. These 
so reaction molding processes are carried out under high 
pressures and require a large and expensive hydraulic 
press to keep the mold closed and prevent the escape 
of the reacting polymeric foam during the molding proc- 
ess. Although these molding procedures result in a very 
55 fast cure time, the equipment required, such as the 
hydraulic mold press is expensive, requiring a high cap- 
ital investment. 

Accordingly, a feature of the present invention is to 
provide a polyester backed acrylic composite molded 
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structure which has a solid feel and sound of the porce- 
lain-coated cast iron and enameled fixtures without the 
weight and delamination problems associated with such 
structures. 

Another feature of the present invention is to pro- 
vide a polyester backed acrylic composite molded struc- 
ture which can be molded under low pressures without 
the need for expensive hydraulic mold press which is 
needed for RIM or RRIM molding. 

These and other features are achieved by the 
present invention which provides a polymeric composite 
structure, preferably formed in the configuration of a 
bathtub and a method manufacturing such composite 
structure. The polymeric composite strucutre includes a 
polymeric shell layer, preferably made from a thermofor- 
mable acrylic polymer of polymethylmethacrylate hav- 
ing a finish-side and a non-finish side. A fiber reinforced 
resin layer which may include a layer of f foers such as 
fiberglass, carbon, ceramic, boron, graphite, woolas- 
tonfte, aromatic polyamide and mixtures of these fibers 
is adhered to the non-finish side of the acrylic shell. 
Preferably such layers are made of chopped ffoerglass 
in a resinous backing. A weight bearing reinforcing 
structure is adhered to the non-finish side of the shell 
and to the fiber reinforced resin layer. This weight bear- 
ing reinforcing strucutre can include wood, such as 
chip-board, particle-board, plywood and wooden planks 
or it may include a polymeric composite or inorganic 
weight bearing structures. Preferably, the weight bear- 
ing structure is a rectangular wooden structure made 
from chip-board placed below the floor portion of the 
bathtub. Additionally, a plurality of reinforcing wooden 
planks are placed below the deck portion of the shell of 
the tub. 

Preferably, the non-f inish side of the shell is bonded 
to the fiber reinforcing layer by a silane based coupler 
which is made from a silane based primer and a meth- 
ylmethacrylate and solvent Wend. The methyimethacr- 
ylate and solvent blend preferably includes methylene 
chloride, styrene and water, while the silane based 
primer composition suitably includes 3[2(vinyl ben- 
zylamino)ethylamino] propyttrimethoxy silane dissolved 
in a solution of toluene, butanol, 2-butoxy ethanol and 
ethyl alcohol. 

The polymeric composite also includes a molded, 
cross-linked thermosetting polymeric backing layer 
which surrounds the fiber reinforcing resin layer and the 
weight bearing reinforcing structure. The cross-linked 
thermosetting polymeric layer is bonded to the non-fin- 
ish side of the polymeric shell and includes at least one 
of the following components: polyester, epoxy. acrylic, 
or vinyl esters, alone or blended in combination, but 
does not contain isocyanate. Preferably, this cross- 
linked thermosetting backing, prior to curing includes a 
rigid unsaturated polyester resin, flexible unsaturated 
polyester resin, a curing promoter, a peroxide cross- 
linking promoter and a filler in a ratio from about 2:1 
resin to filler to about a 1 :30 resin to filler. The filler may 
include calcium carbonate, aluminum trihydrate, glass 



spheres, sand, ceramic, mica, talc, silica, and mixtures 
containing one or more of these f fliers. 

The polymeric composite structure, preferably 
formed in the shape of the bathtub, is manufatured by a 
5 process of the present invention. The manufacturing 
process includes forming a polymeric shell, preferably a 
thermoformable acrylic shell of polymethylmethacr- 
ylate, to a suitable shape such as the configuration of a 
bathtub. The non-finish side of the polymeric shell is 
w preferably primed with the above-described silane 
based coupler. The primed (or unprimed) polymeric 
shell is then reinforced on its non-finish side with a res- 
inous mixture of reinforcing ffoers by suitable spray-up 
and roll down, or by other suitable techniques. After the 
is reinforced shell has sufficiently cured, the shell is 
arranged in a mold with the non-finish side covering a 
weight bearing reinforcing structure, such as chip- 
board, placed below the weight bearing portion of the 
shell, for instance, the floor of the tub. Other reinforcing 
20 structures such as wooden boards may be placed 
below the deck of the shell. An uncured mixture of 
unsaturated thermosetting polymeric backing material 
and cross-linking promoter, as described above, is 
injected into the mold at a sufficient pressure to force 
26 the backing material to coat the non-finish side of the 
shell and cover the fiber reinforcing material and the 
weight bearing reinforcing structures. The molded ther- 
mosetting polymeric backing material is cured at suita- 
ble temperatures and for a sufficient time to allow 
30 hardening and cross-linking of the thermosetting mate- 
rial and bonding of the fiber reinforcing layer structural 
reinforcing non-finish side of the shell. After sufficient 
curing, the composite structure is removed from the 
mold for trimming. 
35 In an alternative embodiment of this manufacturing 
process, the polymeric shell, preferably primed is 
ananged in the molding cavity with the non-finish side 
covering a f foerous reinforcement, such as a fiberglass 
or other f foerous mat An additional f foerglass mat may 
40 be. preferably, placed between the weight bearing rein- 
forcing structure, such as the chip-board, and the floor 
of the bathtub. The thermosetting polymeric material is 
injected into the mold, coating the non^inish side of the 
shell and embedding the f foerous mat and the weight 
45 bearing board to bond these reinforcing and weight 
bearing materials to the non-finish side of the shell. It is 
also contemplated that the f foerous reinforcing material 
such as fiberglass mat may be inserted as a preformed 
f foerous structure made by a thermoforming process, or 
so the spray-up of ffoerglass and resin onto a suitably 
shaped screen. 

For better understanding of the present invention, 
the scope of which is pointed out in the appended 
claims, reference is made to the following description, 
55 taken in conjunction with the figures. 

Figure 1 is a schematic partial perspective cross- 
sectional view illustrating the preferred polyester 
backed acrylic composite bathtub of the present 
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invention. 

Rgure 2 is a schematic flow chart illustrating the 
low pressure resin transfer molding apparatus used 
to carry out the molding process of the present 5 
inventioa 

Rgure 3 is a top perspective view of the preferred 
molding receptacle in accordance with the present 
invention. 10 

Figure 4 is a perspective view of the mold according 
to the present invention shown in the open position, 
illustrating the molding receptacle, shell support 
and mold closing means of the present invention. is 

Figure 5A shows the non-finish side of the acrylic 
shell of the present invention; and 

Rgure 5B shows the non-finish side of the acrylic 20 
shell of the present invention after the application of 
fiberglass spray-up reinforcement. 

Rgure 6 shows the freshly demolded polyester 
backed acrylic composite bathtub of the present 25 
invention positioned on a trimming table with a hor- 
izontally oriented circular saw for trimming excess 
polyester backing produced during the molding 
process, shown with blind bolts in place. 

30. 

Rgures 7A, 7B and 7C are orthogonal views of the 
trimmed polyester backed acrylic composite bath- 
tub of the present invention, shown without the blind 
bolts in place. 

35 

The polyester backed acrylic composite molded 
structure according to the present invention, preferably 
molded in the configuration of a bathtub 10 is illustrated 
in Rgure 1. Bathtub 1£ includes a polymeric shell, pref- 
erably a thermoformable shell, most preferably an ao 
acrylic shell 1 2 having a polished finish side 20 which is 
normally exposed to the user. The shell 12 also includes 
a non-finish side 21 which is bonded to molded thermo- 
setting polymeric backing which does not contain isocy- 
onate, preferably a blended polyester backing material 45 
14. Additionally a ffoerglass, graphite fber, carbon fiber, 
boron f toer, ceramic ftoer, woolastonrte fiber, aromatic 
polyamide ftoer or similar reinforcing material (not 
shown) is preferably attached by spray-up prior to mold- 
ing. Alternatively, the fiber reinforcing material is molded so 
to the acrylic shell 12 by the polyester backing material 
14 during the molding process. A floor reinforcing 
means 16 preferably made of chip-board, particle-board 
or plywood is molded into the polyester backing 14 
below the acrylic shell 1 2 under the floor of the bathtub ss 
10. Preferably, deck supporting means 18, such as 
wooden boards are molded under the deck area of the 
acrylic shell 12 within the polyester backing 14. In an 
especially preferred embodiment blind bolts 22 are 



placed, after the molding process has been completed, 
through a portion of the molded polyester backing mate- 
rial 14 and into the floor reinforcing means 16. Feet 24 
are attached to the Wind bolts 22 for supporting the 
weight of the tub, user and water during bathing. 

A schematic flow chart illustrating the preferred low 
pressure resin transfer molding (LPRTM) apparatus 25 
suitable for carrying out the molding process of the 
present invention is shown in Figure 2. The molding 
apparatus 2£ includes a mixer 26, such as a 1 10 gallon 
capacity NAUTA mixer manufactured by Daymixing 
Corp., Cincinnati, Ohio The uncured. mixed polyester 
and filler backing material is transferred from mixer 26 to 
a pressure pot liner 28 which suitably fits within a pres- 
sure pot 29. Model No. QM 5744 both of which are man- 
ufactured by Devilbiss Corp., Toledo, Ohio. After the 
addition of cross-linking promoter, the pressure pot 29 is 
closed and compressed air 30 is pumped into the pres- 
sure pot 29. Once pressure pot 29 is sufficiently 
charged, throttle valve 32 is opened allowing the com- 
pressed air to force the uncured polyester and filler mix- 
ture through polymer delivery hose 34 and into the mold 
36. Preferably polymer delivery hose 34 is a flexible 
PVC hose having a one (1") inch diameter which is dis- 
posed of and replaced following the molding process. 
Mold 36 preferably includes a molding receptacle 38, 
shown in Rgure 3 made from cast aluminum having a 
cavity for receiving the acrylic shell 12, leaving a mold- 
ing space between the non-finish side 21 of acrylic shell 
12 and an interior face 44 of the molding receptacle 38. 

As illustrated in Rgure 3, molding receptacle 38 is 
preferably made from a good heat dissipating material, 
such as cast aluminum and has a relatively smooth inte- 
rior face 44 for forming the shape of the polyester back- 
ing 14. Preferably, molding receptacle 38 also includes 
a water jacket 45 or other temperature regulating means 
for maintaining the mold 36 at a desired temperature 
(see Figure 4). The uncured polyester backing and f iller 
mixture is introduced into the molding receptacle from 
polymer delivery hose 34 into a molding aperture 46 
which is located approximately in the geometric center 
of a portion of the molding receptacle 38 for molding the 
tub floor. As shown in Rgure 3. the interior face 44 of the 
molding receptacle 38 includes a rectangular indenta- 
tion 48 of suitable dimension to retain a tub floor rein- 
forcement 16, preferably a rectangular piece of chip- 
board, or alternatively particle-board, plywood, wooden 
plank, ffoerboard or a composite, plastic, fiberglass or 
other suitable weight bearing structural reinforcing 
material. The molding receptacle may suitably also 
include positioners or slots (not shown) for retaining 
deck supports 18, which preferably include wooden 
reinforcing 1" by 1" boards illustrated in Figure 1 . 

Due to the low pressure molding process utilized in 
the present invention, mold seals are not required, and 
in fact may impede the flow of the uncured polyester 
resin and filler mix into the cavity formed between the 
non-finish side 21 of the acrylic shell 12 and the interior 
face 40 of the molding receptacle 38. Due to the 
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absence of moid seals, there is some spillover of poly- 
ester backing material 14 and adherence ol the hard- 
ened backing material to portions of the molding 
receptacle 38 due to the molding and curing process. 
Accordingly, hydraulic lifters are not ordinarily utilized. 
Rather, after the polyester backing 14 is sufficiently 
cured the molded tub is loosened or cut from the mold- 
ing receptacle 38 and removed by hand. 

The mold 36 also includes a shed support and mold 
closing means 40 which maintains the shape of the thin 
acrylic shell 12 during the molding process, and holds 
the acrylic shell in proper orientation within the molding 
receptacle 38. The mold may be kept closed by any suit- 
able means, however, due to the low molding and curing 
pressures, an expensive hydraulic mold press which is 
required in RIM and RRIM molding, although useful, is 
not required. Rather four C clamps 42. rated at 500 lbs. 
each, are entirely satisfactory for keeping mold 2£ 
closed during the molding and curing process. 

The mold 36 as viewed in the open position is illus- 
trated in greater detail in Figure 4, showing the molding 
receptacle 38, and shell support and mold closing 
means 40 suitably held above the molding receptacle by 
a mold opening and lifting means, such as a chain hoist 
50. As well known by those skilled in the art other moid 
opening and closing means such as a pivoting or lev- 
ered systems, electro-mechanical or hydraulic mold 
clamps may be suitably utilized to carry out the molding 
process of the present invention instead of the chain 
hoist 50 and clamps 42. 

The shell support and mold closing means 40 
shown in Fig. 4 is typically made of a cast aluminum 
core 52 which is coated with a urethane skin 54 which 
matches the shape and supports the finish side 20 of 
the acrylic shell 12, without scratching or otherwise 
damaging the polished finish. Teflon strips 56, or other 
non-abrasive materials are included around the periph- 
ery of the urethane skin 52 for contacting and urging a 
deck portion of the shell 12 towards the molding recep- 
tacle 38 during the molding process without causing 
damage to the finish side 22 of deck portion of shell 12. 
A detailed description of other suitable molding appara- 
tus which may be adapted for use with the present 
invention is described in the commonly assigned co- 
pending U.S. Patent Application Serial No. 07/467,384 
filed January 19, 1990 the disclosure of which is incor- 
porated by reference herein. 

In accordance with the process of the present 
invention acrylic shell 12 is formed from a cell cast 
acrylic sheet preferably made from polymethylmethacr- 
ylate which has a highly polished finish side and a non- 
finish side. The shell preferably has a thickness of 
approximately 3.2 millimeters. The acrylic sheet may be 
made from other materials such as those described in 
United States Patent Nos. 4,844,955 and 4,844,944 the 
disclosure of which is incorporated by reference herein. 
The acrylic sheet is thermoformed using well known 
vacuum thermoforming apparatus into the desired 
shape of the acrylic shell 1 2 which is illustrated in Figure 



5A. 

The thermoformed acrylic shell 12 is preferably 
treated on its non-finish side 21 with a bonding primer 
composition. One suitable primer composition includes 
5 a silane based primer AP-134, manufactured by Lord 
Corp. in Erie, Pennsylvania. It contains a silane com- 
pound at a 10% concentration in a solvent of 75% tolu- 
ene, 5% butanol, 5% 2-butoxy ethanol and 5% ethyl 
alcohol. A suitable silane compound is 3[2 (vinyl ben- 
io zylamino)ethylamino] propyftrimethoxy silane at a pre- 
ferred 10% concentration, although the concentration of 
this silane compound may range from about 1% to 
about 20%. preferably from about 5% to about 15%. 
The silane primer AP-134 is most preferably mixed at a 
15 1% concentration by weight with 1% water, 9.8% sty- 
rene, 29.4% methylene chloride and 58.8% methyl- 
methacrylate. The concentration of these components 
may range from about 0.1% to 10%, preferably from 
about 0.5% to about 2% silane primer such as AP-1 34; 
20 from about 0.1% to about 10%. preferably from about 
0.5% to about 2.0% water; from about 0.1% to about 
98%, preferably from about 5% to about 15%, styrene; 
from about 2.5% to about 98%, preferably from about 
25% to about 35% methylene chloride; and from about 
25 98% to about 5%, preferably from about 70% to about 
40% methylmethacrylate. This primer solution promotes 
cross-linking and improves bonding between the poly- 
ester reinforced backing and the non-finish side 21 of 
the acrylic shell. Other compositions useful as bonding 
30 primer solutions are described in the above-referenced 
U.S. Patent Nos. 4.844,955 and 4.844.944 to Graefe et 
al. The purpose of the primer is improve bonding to the 
acrylic shell 12 allowing for faster demdding times. 
However, if the demoting times are increased, or if suf- 
35 ficient bonding occurs during the spray up reinforcing 
step, the bonding primer is not required. 

The thermoformed and preferably primed acrylic 
shell is reinforced with a resinous mixture of ffoerous 
material, including chopped fiberglass, ceramic ffoers, 
40 boron fibers, graphite or carbon fibers, woolastonite fib- 
ers, or aromatic potyamide fibers. Preferably, the rein- 
forcing materials include a sprayed on and rolled out 
mixture of chopped fiberglass from about 10% to about 
40%, preferably from about 15% to about 35%, and 
45 most preferably about 30% by weight; and polyester 
resin from about 60% to about 90%, preferably from 
about 85% to about 75%. and most preferably about 
70% by weight. The sprayed on fiberglass is typically 
designated as ftoerglass reinforced plastic (FRP) or 
so glass reinforced plastic (G RP). The polyester resin pref- 
erably includes a mixture of a rigid unsaturated polyes- 
ter resin and styrene monomer designated 31-439 by 
the Reichold Corp.; and may also include a flexible 
unsaturated resin designated 97-088 by Reichold Corp. 
55 and a styrene monomer. The polyester resin is com- 
bined with a curing or cross-linking promoter containing, 
from about 0.01% to about 1%, preferably from about 
0.05% to about 0.5%. most preferably about 0.2% 
cobalt naphthanate; and from about 0.1% to about 5%, 
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preferably from about 0.5 to about 3%, most preferably 
about 1% methyl ethyl ketone peroxide, percentages 
based on weight of resin only. The resin and chopped 
fiberglass mixture is typically applied by suitable spray 
equipment such as Venus Model HI SSCW 2100 manu- 5 
factured by Venus-Gusmer Corp., Kent, Washington. 
After curing for approximately one hour, the reinforced 
acrylic shell 58 illustrated in Figure 5B is placed in the 
moldng receptacle 38 with reinforcing weight bearing 
structures 16 and 18 placed below the tub floor and 10 
deck regions, respectively. 

In an alternative embodiment the acrylic shell 12, 
preferably primed as described above, is reinforced with 
a matted or woven fberous reinforcing material, as 
described above, preferably a 1 & 1/2 ounce (per 
square foot) fiberglass mat The fiberous reinforcing 
material is placed inside the molding receptacle, prefer- 
ably below the weight bearing floor supporting board 
16. and another ftoer reinforcing mat is placed above 
the reinforcing board 16 and below the floor of shell 12. 
The fiberglass or similar mat of fiberous reinforcing 
material is adhered to the acrylic shell 12 during the 
molding step. A further alternative is that the fiberous 
reinforcing material is preformed prior to the molding 
step and placed as a single unit inside the molding 
receptacle 38 prior to the placement of the reinforcing 
board 16 and acrylic shell 12 within the molding recep- 
tacle 38. Preforming of the fiberglass reinforcing mate- 
rial may be obtained using thermoformable fiberglass 
and plastic composite or similar fibrorous composite 
which is shaped using thermoforming techniques which 
are well known to those skilled in the art Alternatively, 
preforming may be accomplished by spray-up of a res- 
inous mixture of chopped f toerglass or other fibers onto 
a shaped mesh or screen by known techniques. 

After the acrylic shell has been suitably arranged 
within the molding receptacle, the mold 36 is closed by 
placing the urethane coated surface 54 and TEFLON 
strips 56 of the shell support and mold closing means 
40 in suitable contact with the finish-side 21 of the 
acrylic shell 12. The mold is suitably clamped to provide 
sufficient venting by four heavy duty C clamps 42 to 
secure the shell support and mold closing means to the 
mokfing receptacle 38. After the mold has been secured 
and properly vented, the temperature of the mold is sta- 
bilized between 1 00° and 1 20° F using a water jacket 45 
in the molding receptacle 38. 

The low pressure resin transfer molding (LPRTM) 
process suitable for the present invention is described 
below, however, other low pressure injection, gravity 
casting or displacement molding processes may also be 
suitably adapted for use in the present inventioa The 
preferred resin, filler and catalyst formulation is 
described below. 

Typically, approximately 100 lbs. of material is 
mixed in mixer 26, thus the percentages are based on 
weight The most preferred polyester resin and filler for- 
mulation includes rigid unsaturated polyester resin and 
styrene monomer, sold under the name ReichhoW 31- 



439, 35.20%; flexible unsaturated polyester resin and 
styrene monomer sold under the name ReichhoW 97- 
088. 1 1 .90%; styrene monomer, 2.48%; calcium car- 
bonate (filler), sold under the name Vicron 15-15, 
49.6%; dimethylparatoluidene (DMPT) (activator/pro- 
moter), 0.6%; benzoyl peroxide, sold under the name 
Cadox 40 E (40% benzoyl peroxide solution), 0.76%. 
Suitable ranges of this preferred combination of materi- 
als include from about 0% to about 98%. preferably from 
about 25% to about 45% ReichhoW 31 -439; from about 
98% to about 0%, preferably from about 20% to about 
5% ReichhoW 97-088; from about 0% to about 40%. 
preferably from about 1% to about 10% styrene; from 
about 0% to about 75% , preferably from about 40% to 
about 60% Vicron 15-15; from about 0.05% to about 
5%, preferably from about 0.2% to about 1% DMPT; 
and from about 0.05% to about 5%, preferably from 
about 0.2% to about 2% Cadox 40E. 

Depending on the type of filler used, the ratio of 
resin to filler may range from no filler at all, or it may be 
as high as 1:30, depending upon the filler particle size. 
Preferably the ratio of resin to filler may be from about 
2:1 to about 1 :3. Other fillers may be added in addition 
to or instead of calcium carbonate, including aluminum 
trihydrate. glass spheres, sand, ceramic, mica, talc, sil- 
ica and other suitable filling materials. Various other fill- 
ers are described in US. Patent Nos. 4,844,955 and 
4,844,944 to Graefe et al. which are incorporated by ref- 
erence herein. The preferred polyester resin mixture is 
not foamed, although foaming agents may be utilized to 
decrese the weight of the molded composite article. 
Additionally, other polyester blends may be used with 
additional fillers, foaming agents and other catalysts 
without departing from the scope of the present inven- 
tion, as long as these resin and catalyst formulations 
have a sufficiently long cure time to allow low pressure 
moWing of the molded article of present invention. The 
use of isocyanate in the resin system is undesirable 
since such compounds speed up the curing process to 
such an extent that high pressure and high speed mold- 
ing processes would be needed, such as RIM or RRIM, 
requiring use of the expensive RRIM or RIM high pres- 
sure moWing apparatus. 

Other suitable thermosetting polymeric materials 
can include epoxy. acrylic and vinyl esters and blends 
thereof which do not contain isocyanate. Additional use- 
ful resin compositions suitable for the present invention 
are also described in the aforementioned U.S. Patent 
Nos. 4.844,944 and 4,844,955 to Graefe et al. 

In preparing the preferred polyester resin of the 
present invention, the rigid unsaturated polyester and 
flexible unsaturated polyester resins are mixed in mixer 
26 and the styrene monomer is then added. DMPT is 
also added and thoroughly mixed, and the filler material, 
such as calcium carbonate is then mixed typically for 
about 45 to 1 & 1/2 hours. One hundred (100) pounds of 
the material is then dispensed into the lined pressure 
pot 29. Approximately 3/4 pounds of benzoyl peroxWe 
(CADOX 40 E) cross-linking promoter is added and 
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mixed for about one minute. The pressure pot 29 is 
closed and pressurized by compressed air source 30 to 
about 5 psi. Throttle valve 32 is opened and the air pres- 
sure to the pressure pot 29 is increased to about 10 psi. 
The air pressure is continuously increased by approxi- 5 
mately 5 psi at one minute intervals up to a pressure of 
from about 20 to about 25 psi, the pressure is main- 
tained for about 5 to 8 minutes until the mold is filled. 
After the mold is filled and some resin mixture spills, the 
throttle valve is closed and the clamps are tightened to to 
seal the mold. The molded article is then cured. Curing 
time after the mold is f Bled for the above-described mix- 
ture is approximately for about 2 minutes to about 22 
minutes, preferably from about 2 minutes to about 6 
minutes, but it may be maintained in the mold for longer 1S 
times. If the silane based primer is not utilized, curing 
may range from about forty-five (45) minutes to about 8 
or more hours when cured overnight. The longer cure 
times allow a stronger bond to be formed between the 
polyester resin and the non-finish side 21 of the acrylic 20 
shell. After curing has been completed, the mold 3£ is 
opened and the shell support mold closing means is 
removed. Any overflow of hardened polyester resin 
adhering to the outside of the molding receptacle 38 is 
cut away and the molded bathtub 10 is removed by 25 
hand from the molding receptacle 38. 

The freshly demotded bathtub 10 is trimmed of 
excess polyester hardened backing material 14 using 
suitable equipment Suitable trimming equipment may 
include the trimming table 60 and horizontally mounted 30 
circular saw 62 shown in Figure 6. The finished polyes- 
ter backed composite bathtub 10 of the present inven- 
tion is shown in Figure 7A through 7C. Blind Bolts 22 
and feet 24, illustrated in Figures 1 and 6 are inserted 
on the bottom surface of the bathtub through the 35 
molded polyester backing 14 and into floor reinforcing 
board 16. 

In a preferred embodiment of the present invention 
the acrylic shell 12 has a thickness of about 3.2 millime- 
ters while the fiber reinforcement is typically from about 40 
1.0 to 2.0 millimeters measured from the non-finish side 
21 of the shell. Typically the total thickness of the 
molded bathtub is about 8 to 10 millimeters in the side 
wall region and 20-25 millimeters on the floor region. 
The total thickness of the deck region may range from 45 
about 5 millimeters to about 35 millimeters, preferably 
from about 8 millimeters to about 30 millimeters. The 
thickness of the polyester molded material in the walls is 
typically from about 4.4 to about 7 millimeters. The pre- 
ferred tub floor support weight bearing reinforcing struc- so 
ture is typically made from chip-board, particle-board, 
plywood or wooden plank having a preferred thickness 
of about 7/16 inches, but may range from about 1/4 inch 
to about 1/2 haH of an inch in thickness, depending on 
the desired thickness of the floor of the molded article 55 
and its underlying backing. The preferred deck supports 
are typically 1 inch x 1 inch wooden boards as illustrated 
in Figure 1. 

Thus, while we have described what are the pres- 



ently contemplated preferred embodiments of the 
present invention, further changes and modifications 
may be made by those skilled in the art without depart- 
ing from the scope of the invention, and it is contem- 
plated to ciaim all such changes and modifications. 

Claims 

1 . A polymeric composite structure, comprising : 

a polymeric shell layer (12) having a finish-side 
(20) and a non-finish side (21); 
a ffoer reinforced resin layer adhered to the 
non-finished side (21) of the polymeric shell 
layer (12) by a silane based coupler, and a 
weight bearing reinforcing structure (16) 
adhered to said non-finish side (21) of the pol- 
ymeric shell layer (12) and to said fiber rein- 
forced resin layer; and 

a molded, cross-linked thermosetting poly- 
meric backing layer (14), surrounding said fiber 
reinforced resin layer and said weight bearing 
reinforcing structure (16). which is bonded to 
said non-finish side (21) of the polymeric shell 
layer (12), said thermosetting polymeric back- 
ing layer (14) includes at least one component 
selected from the groups comprising polyester, 
epoxy, acrylic, vinyl esters and blends thereof, 
but does not contain isocyanate. 

2. The polymeric composite structure as recited in 
claim 1, wherein said silane based coupler com- 
prises a silane based primer composition and a 
methylmethacrylate and solvent blend. 

3. The polymeric composite structure recited in claim 
2, wherein said methylmethacrylate and solvent 
Wend comprises methylene chloride, styrene and 
water; and 

wherein said silane based primer composi- 
tion further comprises 3[2 vinyl benzylamino)ethyl- 
amino] propyltrimethoxy silane dissolved in toluene, 
butanol, 2-butoxy ethanol, and ethyl alcohol. 

4. The polymeric composite structure as recited in 
claim 1, wherein said polymeric shell layer (12) is 
an acrylic polymer of polymethylmethacrylate. 

5. The polymeric composite structure as recited in 
claim 1 , wherein said fiber reinforced layer com- 
prises a layer of f foers selected from the group con- 
sisting of fiberglass, carbon, ceramic, boron, 
graphite, woolastonite, aromatic polyamide and 
mixtures thereof; and 

wherein said weight bearing reinforcing 
structure (16) is selected from the group consisting 
of wood, including chip-board, particle-board, ply- 
wood, and wooden planks; polymeric composites, 
and inorganic weight bearing structures. 
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6. The polymeric composite structure as recited in 
claim 5, wherein said fiber reinforced layer includes 
fiberglass; and said weight bearing reinforcing 
structure (16) includes wooden reinforcing struc- 
tures (18) positioned below a floor portion and a 5 
deck portion of said polymeric shell. 

7. The polymeric composite structure as recited in 
claim 1 , wherein said molded, cross-linked thermo- 
setting backing layer (1 4), prior to curing comprises to 
a rigid unsaturated polyester resin, a flexible 
unsaturated polyester resin, a curing promoter, a 
peroxide cross-linking promoter and a f flier in a ratio 

of from about 2:1 resin to filler, up to about a ratio of 
1 :30 resin to filler. 75 

8. The polymeric composite structure as recited in 
claim 7, wherein said filler is selected from the 
group consisting of calcium carbonate, aluminum 
trihydrate, glass spheres, sand, ceramic, mica, talc, 20 
silica, and mixtures thereof. 

9. The polymeric composite structure as recited in 
claim 1 , having the configuration of a bathtub (1 0). 

25 

10. A process for manufacturing a polymeric composite 
structure, comprising: 



1 1 . A process for manufacturing a polymeric composite 
structure comprising: 



forming a polymeric shell (12) having a finish 

(20) and non-finish side (21) to a suitable 
shape; 

priming said polymeric shell (12) with a silane 
based coupler; 

arranging said polymeric shell (12) within a 
molding cavity (36) with said non-finish side 

(21) covering a fiberous reinforcing means and 
weight bearing reinforcing structure (16) suita- 
bly arranged in the molding cavity; 
introducing an uncured mixture of thermoset- 
ting polymeric backing material (14) and cross- 
linking promoter into said mold (36) at a suffi- 
cient pressure to force said polymeric backing 
material (14) to coat the non-finish side (21) of 
said shell and cover said fiber reinforcing mate- 
rial and said weight bearing reinforcing struc- 
ture (16); and 

curing said molded polymeric backing material 
(14) at a suitable temperature and sufficient 
time to allow hardening and cross-linking of the 
polymeric backing material (1 4) and bonding to 
said fiber reinforcing material and said non-fin- 
ish side (21) of the polymeric shell (12) to per- 
mit demolding of the composite structure 
without damage. 

12. The process for manufacturing a polymeric com- 
posite structure as recited in claim 10 or 11, 
wherein said silane based coupler comprises a 
silane based primer composition and a methyl - 
methacrylate and solvent blend. 

13. The process for manufacturing a polymeric com- 
posite structure as recited in daim 12. wherein said 
methylmethacrylate and solvent Wend further com- 
prises methylene chloride, styrene and water; and 

wherein said silane based primer composi- 
tion further comprises 3[2(vinyl benzylamino)ethyl- 
amino] propyltrimethoxy silane dissolved in toluene, 
butanol. 2-butoxy ethanol, and ethyl alcohol. 

14. The process for manufacturing a polymeric com- 
posite structure as recited in claim 10, wherein said 
reinforcing of the non-finish side (21) includes 
spray-up and roll down of fibers selected from a 
group consisting of glass, ceramic, boron, carbon, 
graphite, wootastonite and aromatic polyamide, in a 
polyester resin mixture and curing said reinforced 
fiber resin layer prior to arranging said reinforced 
shell (12) into the mold (36). 

1& The process for manufacturing a polymeric com- 
posite structure as recited in claim 10 or 11. 
wherein said weight bearing reinforcing structure 
(16) is selected from the group consisting of chip- 
board, particle-board, plywood, wooden plank, pol- 
ymeric composites, inorganic weight bearing struc- 
tures and combinations thereof. 



forming a polymeric shell (12) having a finish- 
side (20) and non-finish side (21) to a suitable 30 
shape; priming said non-finish side of the poly- 
meric shell (12) with a silane based coupler; 
reinforcing the non-finish side (21) of said poly- 
meric shell (12) with a resinous mixture of rein- 
forcing fibers; 35 
arranging said reinforced polymeric shell (12) 
in a mold (36) with said non-finish side covering 
a weight bearing reinforcing structure (16) 
placed below weight bearing portions of said 
polymeric shell (12); 40 
introducing an uncured mixture of unsaturated 
thermosetting polymeric backing material (14) 
and cross-linking promoter into said mold (36) 
at a sufficient pressure to force said backing 
material to coat the non-finish side of said shell 45 
(12) and cover said fiber reinforcing material 
and said weight bearing reinforcing structure; 
and 

curing said molded thermosetting polymeric 
backing material (14) at a suitable temperature so 
and sufficient time to allow hardening and 
cross-linking of the thermosetting polymeric 
material and bonding to said fiber reinforcing 
material and said non-finish side (21) of the 
polymeric shell (1 2) in order to permit demoW- ss 
ing of the composite structure without damage. 
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16. The process for manufacturing a polymeric com- 
posite structure as recited in daim 10 or 11, 
wherein said thermosetting polymeric backing 
material (14) includes a mixture of rigid unsaturated 
polyester resin, flexible unsaturated polyester resin, 
curing promoter, a peroxide cross-linking promoter 
and a filler in a ratio from about 2:1 resin to filler up 
to about 1 :30 resin to filler, but does not contain iso- 
cyanate. 

17. The process for manufacturing a polymeric com- 
posite structure as recited in claim 16, wherein said 
filler is selected from the group consisting of cal- 
cium carbonate, aluminum trihydrate, glass 
spheres, ceramic, mica, talc, silica, sand, and mix- 
tures thereof. 

18. The process for manufacturing a polymeric com- 
posite structure as recited in claim 1 5. wherein said 
polymeric composite structure includes a floor and 
a deck section; and 

wherein said arranging of the weight bearing 
reinforcing structure in the mold includes placing 
said reinforcing structure (16) below said floor and 
said deck section of the polymeric shell. 

19. The process for manufacturing a polymeric com- 
posite structure as recited in claim 16. wherein said 
thermosetting polymeric resin material (14) further 
includes a foaming agent or reduce the density of 
said backing material. 

20. The process for manufacturing a polymeric com- 
posite structure as recited in claim 10 or 11, 
wherein said thermosetting polymeric backing 
material (14) includes at least one component 
selected from the group comprising polyester, 
epoxy, acrylic, vinyl esters and blends thereof, but 
does not contain isocyanate. 

21. The process for manufacturing a polymeric com- 
posite structure as recited in claim 10 or 11, 
wherein said composite structure has a configura- 
tion of a bathtub. 

22. The process for manufacturing a polymeric com- 
posite structure as recited in claim 1 1 , wherein said 
f iberous reinforcing means includes a mat of fibers 
which includes ftoers selected from the group con- 
sisting of glass, ceramic, boron, carbon, graphite, 
woolastonite and aromatic pdyarrdde. 

23. The process for manufacturing a polymeric com- 
posite structure as recited in claim 22, wherein said 
fiber reinforcing means is prepared by performing a 
fiber and resin structure having a shape matching 
the non-finish side of said shell. 



Patentanspruche 

1 . Polymerverbundstruktur, die aufweist: 

5 eine Polymerschalenschicht (12) mit einer 

bearbeiteten Seite (20) und einer unbearbeite- 
tenSeite(21); 

eine faserverstarkte Harzschicht die durch 
einen Haftvermittler auf Silanbasis an die 

io unbearbeitete Seite (21) der Polymerschalen- 

schicht (12) anhaftet, und eine tragfahige Ver- 
starkungsstruktur (16). die an die 
unbearbeitete Seite (21) der Polymerschalen- 
schicht (12) und an cfie faserverstarkte Harz- 

15 schicrtt anhaftet. und 

eine geformte. vernetzte, hitzehartbare Poly- 
merverstarkungsschicht (1 4), welche cfie faser- 
verstarkte Harzschicht und die tragfahige 
Verstarkungsstruktur (16) umgibt und mit der 

20 unbearberteten Seite (21) der Polymerschalen- 

schicht (12) verbunden ist, wobei die hitzehart- 
bare Polymerverstarkungsschicht (14) 
mindestens eine Komponente aufweist, die aus 
der Gruppe ausgewahlt ist, welche Polyester, 

25 Epoxid , AcryK Vinylester und deren Gemische 

aufweist. aber kein Isocyanat enthalt 

2. Polymerverbundstruktur nach Anspruch 1. wobei 
der Haftvermittler auf Silanbasis eine Grundiermit- 

30 telzusammensetzung auf Silanbasis und ein 
Gemisch aus Methacrylsauremethylester und 
L6sungsmittel aufweist. 

3. Polymerverbundstruktur nach Anspruch 2. wobei 
35 das Gemisch aus Methacrylsaure-methytester und 

Losungsmittel Methylenchlorid. Styrol und Wasser 
aufweist; und 

wobei die Gmndiermittelzusammensetzung 
auf Silanbasis ferner 3-[2-(Vinylbenzytemino)ethyl- 
40 amino]propyrtrimethoxysilan aufweist, das in Toluol, 
Butanol, 2-Butoxyethanol und Ethylalkohol gelost 
ist 

4. Polymerverbundstruktur nach Anspruch 1, wobei 
45 die Polymerschalenschicht (12) ein Acrylpolymer 

aus Pcrfymethacrylsaure-methyl ester ist 

5. Polymerverbundstruktur nach Anspruch 1. wobei 
die faserverstarkte Schicht eine Faserschicht auf- 

so weist. die aus der Gruppe ausgewahlt ist welche 
aus Glasfasern, Kohlenstoff. Keramik, Bor, Graph'rt, 
Woolastonit. aromatischem Polyamid und deren 
Mischungen besteht; und 

wobei die tragfahige Verstarkungsstruktur 

55 (16) aus der Gruppe ausgewahlt ist welche aus 
Holz. einschlieQIich PreBspanplatte. plastgebunde- 
ner Spanplatte. Sperrholz und Holzbohlen; Poly- 
merverbundstoffen und anorganischen tragf ahigen 
Strukturen besteht. 
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6. Potymerverbundstruktur nach Anspruch 5. wobei 
die taserverstarkte Schicht Glasfasern aufweist; 
und wobei die tragfahige Verstarkungsstruktur (16) 
Holzverstarkungsstrukturen (18) aufweist, die unter 
einem Bodenteil und einem Deckleil der Polymer- 
schale angeordnet sind. 

7. Polymerverbundstruktur nach Anspruch 1, wobei 
die geformte, vernetzte. hrtzehartbare Verstar- 
kungsscNcht (14) vor dem Ausharten ein start es 
ungesattigtes Polyester harz. ein f lexibles ungesat- 
tigtes Polyesterharz, einen Aushartungsbeschleu- 
niger, einen Peroxid-Vernetzungsbeschleuniger 
und einen Fullstoff in einem Harz-Fullstoff-Verhait- 
nis von etwa 2:1 bis etwa 1 :30 aufweist 

8. Polymerverbundstruktur nach Anspruch 7. wobei 
der Fullstoff aus der Gruppe ausgewahlt ist, die aus 
Calciumcarbonat Aluminiumtrihydrat. GHaskugeln, 
Sand, Keramik, Glimmer, Talkum, SilidumdioxkJ 
und deren Gemischen besteht 

9. Polymerverbundstruktur nach Anspruch 1 , welche 
die Gestalt einer Badewanne (10) aufweist 

10. Verfahren zur Herstellung einer Polymerverbund- 
struktur mit den folgenden Schritten: 

Formen einer Polymerschale (12) mit einer 
bearbeiteten Seite (20) und einer unbearbeite- 
ten Seite (21) in eine geeignete Gestalt; 
Grundieren der unbearbeiteten Seite der Poly- 
merschale (12) mit einem Haftvermittler auf 
Silanbasis; 

Verstarken der unbearbeiteten Seite (21) der 
Polymerschale (12) mit einem harzhaftigen 
Gemisch aus Verstarkungsfasern; 
Anordnen der verstarkten Polymerschale (12) 
in einer Form (36), wobei die unbearbeitete 
Seite eine tragfahige Verstarkungsstruktur (16) 
bedeckt, die unterhalb lasttragender Teile der 
Polymerschale (12) eingelegt ist; 
Einbringen eines ungeharteten Gemischs aus 
ungesattigtem, hitzehartbarem Polymerver- 
starkungsmaterial (14) und einem Vernet- 
zungsbeschleuniger in die Form (36) unter 
einem ausreichenden Druck, damit das Ver- 
starkungsmaterial die unbearbeitete Seite der 
Schale (12) beschichtet und das Faserverstar- 
kungsmaterial sowie die tragfahige Verstar- 
kungsstruktur bedeckt; und 
Ausharten des geformten, hitzehartbaren Poly- 
merverstarkungsmaterials (14) bei einer geeig- 
neten Temperatur und Ober eine ausreichende 
Zett damit der hrtzehartbare Polymerwerkstoff 
ausharten und vemetzen und sich mit dem 
Faserverstarkungsmaterial und der unbearbei- 
teten Seite (21) der Polymerschale (12) verbin- 
den kann, urn das Entformen der 



Verbundstruktur ohne Beschadigung zu 
ermoglichen. 

11. Verfahren zur Herstellung einer Polymerverbund- 
5 struktur mit den folgenden Schritten: 

Formen einer Polymerschale (12) mit einer 
bearbeiteten (20) und einer unbearbeiteten 
Seite (21) in eine geeignete Gestalt; 

10 Grundieren der Polymerschale (12) mit einem 

Haftvermittler auf Silanbasis; 
Anordnen der Polymerschale (12) innerhatb 
eines Fbrrnhohlraums (36), wobei die unbear- 
beitete Seite (21) ein Faserverstarkung^mittel 

is und eine tragfahige Verstarkungsstruktur (16) 

bedeckt die auf geeignete Weise in dem Fomv 
hohlraum angeordnet ist; 
Einbringen eines ungeharteten Gemischs aus 
hitzehartbarern FV>tymerverstarkungsmaterial 

20 (14) und einem Vemetzungsbeschleuniger in 

die Form (36) unter einem ausreichenden 
Druck, damit das Potymerverstarkungsmaterial 
(14) 

die unbearbeitete Seite (21) der Schale 
25 beschichtet und das Faserverstarkungsmate- 

rial und die tragfahige Verstarkungsstruktur 
(16) bedeckt; und 

Ausharten des geformten Polymerverstar- 
kungsmaterials (14) bei einer geeigneten Tem- 

30 peratur und Ober eine ausreichende Zert, damit 

das Polymerverstarkungsmaterial (14) aushar- 
ten und vernetzen und sich mit dem Faserver- 
starkungsmaterial und der unbearberteten 
Seite (21) der Polymerschale (12) verbinden 

35 kann, urn das Entformen der Verbundstruktur 

ohne Beschadigung zu ermoglichen. 

12. Verfahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 10 Oder 1 1 . wobei der Haft- 

40 vermittler auf Silanbasis eine Grundiermittel- 
zusammensetzung auf Silanbasis und ein Gemisch 
aus Methacrylsaure-methylester und Losungsmrttel 
aufweist. 

45 13. Verfahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 1 2, wobei das Gemisch aus 
Methacrylsaure-methylester und Losungsmrttel ter- 
rier Methylenchlorid, Styrol und Wasser aufweist; 
und 

50 wobei die Gruridiermrttelzusammensetzung 

auf Silanbasis ferner 3-[2-(Vinylbenzylamino)ethyl- 
aminolpropYttrimethoxysilan aufweist, das in Toluol, 
Butanol. 2-Butoxyethanol und Ethytalkohol gelOst 
ist 

55 

14. Verfahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 10, wobei die Verstarkung 
der unbearbeiteten Seite (21) das Aufspritzen und 
Auswalzen von Fasern, ausgewahlt aus einer 
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Gruppe, die a us Qas, Keramik, Bor, Kohienstoff. 
Graphit, Woolastonit und aromatischem Polyamid 
besteht in einem Polyesterharzgemisch und das 
Ausharten der faserverstarkten Harzschicht vor 
dem Einbringen der verstarkten Schale (12) in die 5 
Form (36) aufweist. 

15. Veriahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 10 Oder 1 1 , wobei die trag- 
fahige Verstarkungsstruktur (16) aus der Gruppe 10 
ausgewahlt ist, die aus PreBspanplatte. plastge- 
bundener Spanplatte. Sperrholz. Holzbohle, Poly- 
merverbundstoffen, anorganischen tragfahigen 
Strukturen und deren Kombinationen besteht. 

is 

16. Veriahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 10 oder 11, wobei das hit- 
zehartoare Polymerverstarkungsmaterial (14) ein 
Gemisch aus starrem ungesattigtem Potyesterharz, 
flexiblem ungesattigtem Potyesterharz. einem Aus- 20 
hartungsbeschleuniger, einem Peroxid-Vernet- 
zungsbeschleuniger und einem Fullstoff in einem 
Harz-Fullstoff-Verhaftnis von etwa 2:1 bis zu etwa 

1 :30 aufweist, aber kein Isocyanat enthait 

25 

17. Veriahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 16. wobei der Fullstoff aus 
der Gruppe ausgew&hlt ist, die aus Calciumcarbo- 
nat, Aluminiumtrihydrat. Glaskugeln. Keramik, 
Glimmer, Talkum, Siliciumdioxid, Sand und deren 30 
Mischungen besteht. 

18. Veriahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 15, wobei die Polymerver- 
bundstruktur einen Boden- und ein en 35 
Deckabschnitt aufweist; und 

wobei das Anordnen der tragfahigen Ver- 
starkungsstruktur in der Form das Einlegen der 
Verstarkungsstruktur (16) unter dem Boden- und 
dem Deckabschnitt der Polymerschale einschlieBt. 40 

19. Veriahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 16, wobei das hitzehart- 
bare polymere Harzmaterial (14) ferner einen 
Schaumbildner zur Verminderung der Dichte des 45 
Verstarkungsmaterials umfaBt 

20. Veriahren zur Herstellung einer Porymerverbund- 
struktur nach Anspruch 10 oder 11, wobei das Nt- 
zehartbare Polymerverstarkungsmaterial (14) so 
mindestens eine Komponente umfaBt. die aus der 
Gruppe ausgewahlt ist. welch e Polyester, Epoxid . 
Acryl-. Vinylester und deren Gemische aufweist 
aber kein Isocyanat errthaft. 

55 

21. Veriahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 10 oder 11. wobei die Ver- 
bundstruktur die Gestalt einer Badewanne hat. 



22. Veriahren zur Herstellung einer Polymerverbund- 
struklur nach Anspruch 11, wobei das Faserver- 
starkungsmittel ein Faservties mit Fasern umfaBt. 
ausgewahlt aus der Gruppe. die aus Gas. Keramik. 
Bor. Kohlenstoff. Graphit Woolastonit und aromati- 
schem Polyamid besteht 

23. Veriahren zur Herstellung einer Polymerverbund- 
struktur nach Anspruch 22, wobei das Faserver- 
starkungsmittel durch Formen einer Faser- und 
Harzstruktur hergesteltt wird, die eine an die unbe- 
arbeitete Seite der Schale angepaBte Gestalt auf- 
weist. 

Revendications 

1 . Structure composite polymerique comprenant : 

une couch e cfenveloppe polymerique (12) 
comportant une face de finissage (20) et une 
face sans finissage (21); 
une couche de resine renforc^e de fibres adhe- 
rant a la face non finie (21) de la couche 
d'enveloppe polymerique (12) par un agent de 
couptage a base de silane et une structure de 
renforcement porteuse de charge (16) adh6- 
rant a la face sans finissage (21) de la couche 
d'enveloppe polymerique (12) et a la couche de 
resine renforcee de fibres precitee; et 
une couche de support polymerique thermo- 
durcissable reticulee, moulee (14), entourant la 
couche de resine renforcee de fibres et la 
structure de renforcement porteuse de charge 
(16). qui est liee a la face sans finissage (21) 
de la couche d'enveloppe polymerique (12), la 
couche de support polymerique thermodurcis- 
sable (14) comprenant au moins un composant 
choisi dans le groupe comprenant les polyes- 
ters, epoxy, acryliques, esters vinyiiques et 
leurs melanges ma is ne contenant pas cfiso- 
cyanate. 

2. Structure composite polym6rique suivant la reven- 
dication 1 , dans laquelie Tagent de couplage a base 
de silane comprend une composition cTaccrochage 
a base de silane et un melange de mgthacrylate de 
methyle et de solvant. 

3. Structure composite polymerique suivant la reven- 
di cation 2, dans laquelie le melange de metha- 
crylate de m6thyle et de solvant comprend du 
chlorure de methyiane. du styrene et de Teau et 
dans laquelie la composition d'accrochage a base 
de silane comprend de plus du 3[2(viny1 benzyla- 
rnino)ethylarnino] propyltrimethoxy silane dissous 
dans du toluene, du butano), du 2-butoxy ethanol et 
de ralcool ethylique. 

4. Structure composite polymerique suivant la reven- 
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dication 1, dans laquelle la couch e d'enveloppe 
polymerique (12) est un polymere acrylique de 
polymethacrylate de metnyie. 

5. Structure composite polymerique suivant la reven- s 
dication 1, dans laquelle la couche renforcee de 
fibres comprend une couche de fibres choisies 
dans le groupe comprenant la fibre de verre, !e car- 
bone, la ceramique, le bore, le graphite, la woolas- 
tonrte, les po! yam ides aromattques et leurs io 
melanges et dans laquelle la structure de renforce- 
ment porteuse de charge (16) est choisie dans le 
groupe comprenant le bois, notamment le carton 
gris, les panneaux d'agglomeres, le contre-plaque 

et les planches en bois, les composites polymeri- is 
ques et les structures porteuses de charge inorga- 
niques. 

6. Structure composite polymerique suivant ia reven- 
dication 5, dans laquelle la couche renforcee de 20 
fibres comprend de ta fibre de verre et la structure 

de renforcement porteuse de charge (16) com- 
prend des structures de renforcement en bois (18) 
positionnees en dessous d une parti e de fond et 
d'une partie en plate-forme de I'enveloppe polyme- 25 
rique precitee. 

7. Structure composite polymerique suivant la reven- 
dication 1 , dans laquelle la couche de support ther- 
modurcissable r&iculee, moulee (14), avant le so 
durcissement comprend une resine de polyester 
insature rtgide. une resine de polyester insature 
flexible, un promoteur de durcissement, un promo- 
teur de reticulation peroxydique et une charge dans 

un rapport de resine a charge cfenviron 2/1 jusqu'a 35 
environ un rapport de resine a charge de 1/30. 

8. Structure composite polymerique suivant la reven- 
dication 7, dans laquelle la charge est choisie dans 

le groupe comprenant le carbonate de calcium, le 40 
trihydrate d'aluminium, les spheres de verre, le 
sable, la ceramique, le mica, le talc, la siiice et leurs 
melanges, 

9. Structure composite polymerique suivant ia reven- 45 
dication 1, ayant la configuration d'une cuvette de 
bain (10). 

10. Precede de fabrication d'une structure composite 
polymerique, comprenant : so 

la formation d'une enveloppe polymerique (12) 
comportant une face de finissage (20) et une 
face sans finissage (21) a une forme appro- 
priee; 55 
{'application comme couche d'accrochage sur 
la face sans finissage de I'enveloppe polymeri- 
que (12) d un agent de couplage a base de 
silane; 



le renforcement de la face sans finissage (21) 
de renveloppe polymerique (12) au moyen cfun 
melange resineux de fibres de renforcement; 
ragencement de I'enveloppe polymerique ren- 
forcee (12) dans un morne (36) avec la face 
sans finissage recouvrant une structure de ren- 
forcement porteuse de charge (16) placee en 
dessous de parties porteuses de charge de 
I'enveloppe polymerique (12); 
(Introduction d'un melange non durci de 
matiere de support polymerique therrnodurcis- 
sable insaturee (14) et de promoteur de reticu- 
lation dans le moule (36) a une pression 
suffisante pour amener ta matiere de support a 
revgtir ta face sans finissage de I'enveloppe 
(12) et a recouvrir la matiere de renforcement 
de fibres et la structure de renforcement por- 
teuse de charge precitees; et 
la cuisson de la matiere de support polymeri- 
que thermodurcissable moulee (14) a une tem- 
perature appropriee et pendant une periode de 
temps suffisante pour permettre le durcisse- 
ment et la reticulation de ta matiere polymeri- 
que thermodurcissable et la liaison a la matiere 
de renforcement de fibres et a la face sans 
finissage (21) de I'enveloppe polymerique (12) 
afin de permettre le demoulage de la structure 
composite sans endommagement. 

11. Precede de fabrication d'une structure composite 
polymerique, comprenant : 

la formation d'une enveloppe polymerique (12) 
comportant une face de finissage (20) et sans 
finissage (2 1 ) a une forme appropriee; 
Papplication comme couche d'accrochage sur 
renveloppe polymerique (12) d'un agent de 
couplage a base de silane; 
I'agencement de I'enveloppe polymerique (12) 
dans une cavite de moulage (36) avec la face 
sans finissage (21) recouvrant un moyen de 
renforcement f toreux et une structure de ren- 
forcement porteuse de charge (16) agences de 
facon appropriee dans la cavite de moulage; 
llntroduction d'un melange non durci de 
matiere de support polymerique thermodurcis- 
sable (14) et de promoteur de reticulation dans 
le moule (36) a une pression suffisante pour 
amener la matiere de renforcement polymeri- 
que (14) a revetir la face sans finissage (21) de 
renveloppe et a recouvrir la matiere de renfor- 
cement de fibres et la structure de renforce- 
ment porteuse de charge (16); et 
la cuisson de la matiere de support polymeri- 
que moulee (14) a une temperature appropriee 
et pendant une periode de temps suffisante 
pour permettre te durcissement et ta reticula- 
tion de la matiere de support polymerique (14) 
et la liaison a la matiere de renforcement de 
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fibres et a la face sans f inissage (21) de I'enve- 
loppe pdymertque (12) pour permettre le 
demoulage de !a structure composite sans 
endommagement. 

12. Proc6d6 de fabrication d'une structure composite 
potym6rique suivant I'une ou I'autre des revendica- 
tions 10 et 11, dans lequel I'agent de couplage a 
base de silane comprend une composition d'accro- 
chage a base de silane et un melange de metha- 
cryiate de m6thyle et de solvant. 

13. Proc6d6 de fabrication d'une structure composite 
polymerique suivant la revendication 12, dans 
laqueile le melange de methacrylate de m6thyle et 
de solvant comprend de plus du chtorure de methy- 
lene, du styrene et de I'eau et dans lequel la com- 
position d'accrochage a base de silane comprend 
de plus du 3[2(vinyl benzylamino) ethylamino] pro- 
pyrtrim6thoxy silane dissous dans du toluene, du 
butanol, du 2-butoxy ethanol et de I'afcool ethyiique. 

14. Proc6d6 de fabrication d'une structure composite 
polymerique suivant la revendication 10, dans 
lequel le renforcement de la face sans finissage 
(21) comprend la pulverisation et l'6talement au 
rouleau de fibres choisies dans le groupe compre- 
narrt le verre, (a c6ramique, le bore, le carbone, le 
graphite, la woolastonite et les polyamides aromati- 
ques, dans un melange de resine de polyester et la 
cuisson de la couche de resine renforc6e de fibres 
avant I'agencement de I'enveloppe renforcee (12) 
dans le moule (36). 

15. Precede de fabrication d'une structure composite 
polymerique suivant Tune ou I'autre des revendica- 
tions 10 et 1 1, dans lequel la structure de renforce- 
ment porteuse de charge (16) est choisie dans le 
groupe comprenant le carton gris, les panneaux 
d'agglomeres, le contreplaque, les planches en 
bois, les composites polym6riques, les structures 
porteuses de charge inorganiques et leurs combi- 
naisons. 

16. Proced6 de fabrication d'une structure composite 
polymerique suivant Tune ou I'autre des revendica- 
tions 10 et 11, dans lequel la matiere de support 
polymerique therm odurctssable (14), comprend un 
melange de resine de polyester insature rigide, de 
resine de polyester insature flexible, de promoteur 
de cuisson, cTun promoteur de reticulation peroxy- 
dique et d'une charge dans un rapport de resine a 
charge d^nviron 2/1 jusqu'a un rapport de resine a 
charge cTenviron 1/30 mais qui ne contient pas 
dlsocyanate. 

17. Precede de fabrication d'une structure composite 
polymerique suivant la revendication 16, dans 
lequel la charge est choisie dans le groupe compre- 



nant le carbonate de calcium, le trihydrate d'alumi- 
nium, les spheres de verre, la ceramique, le mica, 
le talc, la silice, le sable et leurs melanges. 

5 18. Precede de fabrication d'une structure composite 
polymerique suivant la revendication 15, dans 
lequel la structure composite polymerique com- 
prend une section de fond et en plate-forme et dans 
lequel ragencement de la structure de r enforce- 

10 merit porteuse de charge dans le mome comprend 
le placement de la structure de renforcement (16) 
en dessous de la section de fond et de la section en 
plate-forme precrtees de Penveloppe polymerique. 

is 19. Precede de fabrication d'une structure composite 
polymerique suivant la revendication 16, dans 
lequel la matiere de r6sine polymerique thermodur- 
cissabte (14) comprend de plus un agent moussant 
pour reduire la denstte de la matiere de support 

20 precrtee. 

20. Precede de fabrication d'une structure composite 
polymerique suivant I'une ou i'autre des revendica- 
tions 10 et 11, dans lequel la matiere de support 

25 polymerique thermodurcissable (14) comprend au 
moins un composant choisi dans le groupe compre- 
nant les polyesters, les 6poxy, les acryliques, les 
esters vinyliques et leurs melanges mais qui ne 
contient pas dlsocyanate. 

30 

21. Precede de fabrication d'une structure composite 
polymerique suivant i'une ou I'autre des revendica- 
tions 10 et 1 1 . dans lequel la structure composite a 
la conf iguration d'une cuvette de bain. 

35 

22. Proc6d6 de fabrication d'une structure composite 
polymerique suivant la revendication 11, dans 
lequel le moyen de renforcement fibreux comprend 
une couche de fibres qui comprend des fibres choi- 
ce sies dans le groupe comprenant le verre, la cerami- 
que, le bore, le carbone, le graphite, la woolastonite 
et les polyamides aromatiques. 

23. Precede de fabrication d'une structure composite 
45 polymerique suivant la revendication 22, dans 

lequel le moyen de renforcement de fibres est pre- 
pare en r6alisant une structure de fibres et de 
resine ayant une forme correspondant a la face 
sans finissage de f enveJoppe precrtee. 

60 
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